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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the sound quality of a speaker from 
deteriorating by extracting a DC component voltage included in the potential 



difference of a detected amplified signal and outputting an inverted feedback 
signal Which is in inverse proportion to the DC component voltage about a 
reference voltage to an amplifier. 

SOLUTION: When a DC offset voltage is generated, a measuring operational 
amplifier 27 detects and amplifies the potential difference between an amplified 
signal f3 and an amplified signal f4 and outputs an amplified signal f5. When the 
amplified signal f5 is thus outputted from the measuring operational amplifier 27, 
a Miller integrator 29 extracts the DC component voltage Vdc included in the 
amplified signal f5 and outputs the inverted feedback signal Vbk which is in 
inverse proportion to the DC component voltage Vdc about the reference voltage 
1/2Vcc to the amplifier 25 with low frequency electric power. Further, the inverted 
feedback signal Vbk after having its level adjusted by a variable resistance 40, 
i.e., the inverted feedback signal Vbk which can cancel a DC offset voltage is 
inputted to the amplifier 25 from its minus input terminal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The amplifier of the BTL method which inputs a sound signal and a 
reversal return signal and outputs to a loudspeaker the sound signal and the 
magnification signal which impressed reference voltage to the difference of a 
reversal return signal from two BTL output terminals, respectively, While 
extracting the dc-component electrical potential difference contained in the 
potential difference of the magnification signal detected by detection means to 
detect the potential difference of the magnification signal outputted, respectively, 
and the above-mentioned detection means from two BTL output terminals in the 
amplifier of the above-mentioned BTL method The power amplification circuit for 
audios equipped with an amendment means to output the reversal return signal 
which was in inverse proportion to the dc-component electrical potential 
difference concerned focusing on the above-mentioned reference voltage to the 
amplifier of the above-mentioned BTL method. 

[Claim 2] The power amplification circuit for audios according to claim 1 
characterized by preparing the adjustment device which adjusts the value of the 
reversal return signal which an amendment means outputs. 
[Claim 3] The power amplification circuit for audios according to claim 1 or 2 



characterized by constituting a detection means using the operational amplifier 
for measurement. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power amplification circuit for 
audios which controls the direct-current-offset electrical potential difference 
generated in the BTL output terminal of the amplifier of the BTL method. 
[0002] 

[Description of the Prior Art] Drawing 10 is the circuit diagram showing the 
conventional power amplification circuit for audios, and is set to drawing. The 
resistance whose 3 the signal input terminal into which 1 inputs a sound signal f, 
and 2 set up a capacitor, and sets up the magnification gain of a power 
amplification circuit, The current supply terminal into which a capacitor and 5 
input a gland into and, as for 6, 4 inputs an electrical potential difference Vcc, 
The gland for current supply in 7 and 8 input a sound signal f and a reference 
signal V1 . The amplifier of the low frequency power which outputs the 



magnification signals f1 and f2 which impressed reference voltage 1/2Vcc to a 
loudspeaker 12 from the BTL output terminals 8a and 8b, respectively after 
multiplying the difference of the sound signal f and reference signal V1 by Gain G 
(amplifier of the BTL method), The mass capacitor which controls the dc- 
component electrical potential difference by which 10 is contained in the 
magnification signal f1, the mass capacitor which controls the dc-component 
electrical potential difference by which 11 is contained in the magnification signal 
f2, and 12 are loudspeakers which output voice based on the magnification 
signal f1 and the magnification signal f2. 

[0003] Next, actuation is explained. First, the sound signal f is inputted into the 
amplifier 8 of low frequency power from the input terminal of plus of the amplifier 
8 of low frequency power through the capacitor 2, and the reference signal V1 
(usually 0 V voltage signals) is inputted into the amplifier 8 of low frequency 
power from the input terminal of minus of the amplifier 8 of low frequency power. 
And the amplifier 8 of low frequency power outputs the magnification signals f1 
and f2 which impressed reference voltage 1/2Vcc to a loudspeaker 12 from the 
BTL output terminals 8a and 8b, respectively, after multiplying the difference of a 
sound signal f and a reference signal V1 by Gain G. 
Magnification signal f1=(sound signal f-reference signal V1) xG+ reference 
voltage 1/2Vcc magnification signal f2=(reference signal V1 -sound signal f) xG+ 
reference voltage 1/2Vcc[0004] Thus, although a loudspeaker 12 will output 
voice based on the magnification signals f1 and f2 if the magnification signals f1 
and f2 are outputted from the BTL output terminals 8a and 8b of the amplifier 8 of 
low frequency power Since the dc-component electrical potential difference 
contained in the magnification signal f1 by the variation in the component of the 
amplifier 8 grade of low frequency power differs from the dc-component electrical 
potential difference contained in the magnification signal f2, a direct-current- 
offset electrical potential difference occurs, and the tone quality of a loudspeaker 
12 deteriorates under the effect of this direct-current-offset electrical potential 
difference. So, in this conventional example, the mass capacitors 10 and 1 1 are 



formed in the input edge of a loudspeaker 12 that generating of this direct- 
current-offset electrical potential difference should be controlled. 
[0005] 

[Problem(s) to be Solved by the Invention] Although generating of the direct- 
current-offset electrical potential difference which considers variation in the 
component of the amplifier 8 grade of low frequency power as a reason can be 
controlled since the conventional power amplification circuit for audios is 
constituted as mentioned above Since generating of a direct-current-offset 
electrical potential difference is controlled by the mass capacitors 10 and 1 1 
formed in the input edge of a loudspeaker 1 2 to the last Signals other than the 
dc-component electrical potential difference contained in the magnification 
signals f1 and f2 (especially signal of a low frequency band) will also be 
controlled, and the technical problem of the tone quality of a loudspeaker 
deteriorating occurred. 

[0006] It was made in order that this invention might solve the above technical 
problems, and generating of a direct-current-offset electrical potential difference 
is controlled, and it aims at obtaining the power amplification circuit for audios 
which can prevent degradation of the tone quality of a loudspeaker. 
[0007] 

[Means for Solving the Problem] While the power amplification circuit for audios 
concerning invention according to claim 1 extracts the dc-component electrical 
potential difference contained in the potential difference of the magnification 
signal detected by the detection means, it is made to output the reversal return 
signal which was in inverse proportion to the dc-component electrical potential 
difference concerned focusing on reference voltage to the amplifier of the BTL 
method. 

[0008] The power amplification circuit for audios concerning invention according 
to claim 2 adjusts the value of the reversal return signal which an amendment 
means outputs. 

[0009] The power amplification circuit for audios concerning invention according 



to claim 3 constitutes a detection means using the operational amplifier for 

measurement. 

[0010] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this 
invention is explained. 

Gestalt 1. drawing 1 of operation is the circuit diagram showing the power 
amplification circuit for audios by the gestalt 1 of implementation of this invention, 
and is set to drawing. The current supply terminal into which the signal input 
terminal into which 1 inputs a sound signal f, and 2 input a capacitor into, and 6 
inputs an electrical potential difference Vcc, A loudspeaker, the resistance to 
which, as for 7, the gland for current supply and 12 set 21, and 22 set the 
magnification gain of a power amplification circuit, 23 and 24 input a capacitor 
and 25 inputs a sound signal f and the reversal return signal Vbk. After 
multiplying the difference of the sound signal f and reversal return signal Vbk by 
Gain G, it is the amplifier (amplifier of the BTL method) of the low frequency 
power which outputs the magnification signals f3 and f4 which impressed 
reference voltage 1/2Vcc to a loudspeaker 12 from the BTL output terminals 25a 
and 25b, respectively. 

[001 1] Moreover, while having the differential amplifier (detection means) which 
detects the potential difference of the magnification signals f3 and f4 with which 
26 was outputted, respectively from the BTL output terminals 25a and 25b in the 
amplifier 25 of low frequency power, and an input impedance with 27 [ high ] and 
a high common mode rejection ratio and detecting the potential difference of the 
magnification signals f3 and f4, the operational amplifier for measurement which 
amplifies the detection result and outputs the magnification signal f5, and 28 are 
resistance. 

[0012] Moreover, as for a current regulation diode, and 36, 37 and 38, for a 
capacitor, and 32, 33 and 34, resistance and 35 are [ the Miller integrator 
(amendment means) which outputs the reversal return signal Vbk which was in 
inverse proportion to the dc-component electrical potential difference Vdc 



focusing on reference voltage 1/2Vcc to the amplifier 25 of low frequency power, 
and 30 and 31 / zener diode and 39 ] operational amplifiers while 29 extracts the 
dc-component electrical potential difference Vdc contained in the magnification 
signal f5 outputted from the operational amplifier 27 for measurement. Moreover, 
40 is variable resistance (adjustment device) which adjusts the value of the 
reversal return signal Vbk which an operational amplifier 39 outputs. 
[0013] Next, actuation is explained. First, the sound signal f is inputted into the 
amplifier 25 of low frequency power from the input terminal of plus of the 
amplifier 25 of low frequency power through the capacitor 2, and the reversal 
return signal Vbk (although later mentioned about the contents of the reversal 
return signal Vbk, if the direct-current-offset electrical potential difference has not 
occurred, it becomes a value equal to reference voltage 1/2Vcc) is inputted into 
the amplifier 25 of low frequency power from the input terminal of minus of the 
amplifier 25 of low frequency power. And the amplifier 25 of low frequency power 
outputs the magnification signals f3 and f4 which impressed reference voltage 
1/2Vcc to a loudspeaker 12 from the BTL output terminals 25a and 25b, 
respectively, after multiplying the difference of a sound signal f and the reversal 
return signal Vbk by Gain G. 

Magnification signal f3=(sound signal f-reversal return signal Vbk) xG+ reference 
voltage 1/2Vcc magnification signal f4=(reversal return signal Vbk-sound signal f) 
xG+ reference voltage 1/2Vcc[0014] Thus, although a loudspeaker 12 will output 
voice based on the magnification signals f3 and f4 if the magnification signals f3 
and f4 are outputted from the BTL output terminals 25a and 25b of the amplifier 
25 of low frequency power Since the dc-component electrical potential difference 
contained in the magnification signal f3 by the variation in the component of the 
amplifier 25 grade of low frequency power differs from the dc-component 
electrical potential difference contained in the magnification signal f4, a direct- 
current-offset electrical potential difference occurs, and the tone quality of a 
loudspeaker 12 deteriorates under the effect of this direct-current-offset electrical 
potential difference. So, with the gestalt 1 of this operation, the differential 



amplifier 26, Miller integrator 29, and variable resistance 40 are formed that 
generating of this direct-current-offset electrical potential difference should be 
controlled. 

[0015] Hereafter, actuation of the differential amplifier 26, Miller integrator 29, 
and variable resistance 40 is explained, referring to the wave of each part. First, 
although the wave of the magnification signals f3 and f4 becomes in the condition 
that the sound signal f is inputted as it is shown in general in drawing 2 if 
variation in the component of the amplifier 25 grade of low frequency power is 
not taken into consideration Since it is superimposed on a dc-component 
electrical potential difference which is different to the magnification signals f3 and 
f4, respectively when variation is in the component of the amplifier 25 grade of 
low frequency power, the signal wave form of the magnification signal f3 and the 
signal wave form of the magnification signal f4 are not in agreement, and a 
direct-current-offset electrical potential difference occurs. Here, for convenience, 
a dc-component electrical potential difference is contained only in the 
magnification signal f4 in the condition of explanation that the sound signal f is 
not inputted, and drawing 3 shows that in which a dc-component electrical 
potential difference is hardly contained to the magnification signal f3. In addition, 
if the dc-component electrical potential difference is not contained in the 
magnification signal, the magnification signal in this case is in agreement with 
reference voltage 1/2Vcc. 

[0016] And if a direct-current-offset electrical potential difference as shown in 
drawing 3 occurs, the operational amplifier 27 for measurement will detect and 
amplify the potential difference of the magnification signal f3 and the 
magnification signal f4, and will output the magnification signal f5 (refer to 
drawing 4 ). In addition, although the magnification gain of the operational 
amplifier 27 for measurement can be set up by resistance 28, the reason for 
constituting the differential amplifier 26 using the operational amplifier 27 for 
measurement is that the potential difference of the magnification signal f3 and 
the magnification signal f4 is detected correctly, and it can amplify it since the 



operational amplifier 27 for measurement has the high input impedance and the 
high common mode rejection ratio. That is, since the common differential 
amplifier is a device to which the specific role is not given by the open loop, even 
if an external network is needed for making it a closed loop and it prepares an 
external network, it is because it is very difficult to demonstrate the engine 
performance equivalent to the operational amplifier 27 for measurement. 
[0017] Thus, if the magnification signal f5 is outputted from the operational 
amplifier 27 for measurement, Miller integrator 29 will output the reversal return 
signal Vbk which was in inverse proportion to the dc-component electrical 
potential difference Vdc focusing on reference voltage 1/2Vcc to the amplifier 25 
of low frequency power while extracting the dc-component electrical potential 
difference Vdc contained in the magnification signal f5 (refer to drawing 5 ). As 
shown in drawing 7 , Miller integrator 29 intercepts a signal 20Hz or more, 
calculates a property as shown in drawing 6 , and, specifically, outputs the 
reversal return signal Vbk while it extracts the dc-component electrical potential 
difference Vdc contained in the magnification signal f5. However, variable 
resistance 40 can adjust the magnitude of the reversal return signal Vbk so that 
the depressor effect of a direct-current-offset electrical potential difference may 
become max (refer to drawing 8 ). 

[0018] - When the dc-component electrical potential difference Vdc is smaller 
than 0, and reversal return signal Vbk= dc-component electrical-potential- 
difference Vdcx gain alpha+ reference voltage 1/2Vcc and the dc-component 
electrical potential difference Vdc are larger than 0, it is reversal return signal 
Vbk=-dc-component electrical-potential-difference Vdcx gain alpha+ reference 
voltage 1/2Vcc[0019]. Since the reversal return signal Vbk Vbk to which 
magnitude was adjusted by variable resistance 40, i.e., the reversal return signal 
which can negate a direct-current-offset electrical potential difference, is inputted 
into the amplifier 25 of low frequency power from the input terminal of minus of 
the amplifier 25 of low frequency power by this, as shown in drawing 9 , a direct- 
current-offset electrical potential difference will be controlled. 



[0020] While extracting above the dc-component electrical potential difference 
Vdc contained in the magnification signal f5 outputted from the operational 
amplifier 27 for measurement according to the gestalt 1 of this operation so that 
clearly Since it was made to output the reversal return signal Vbk which was in 
inverse proportion to the dc-component electrical potential difference Vdc 
focusing on reference voltage 1/2Vcc to the amplifier 25 of low frequency power 
Without forming a mass capacitor in the input edge of a loudspeaker 12, 
generating of a direct-current-offset electrical potential difference can be 
controlled, and the effectiveness that degradation of the tone quality of a 
loudspeaker can be prevented is done so. 
[0021] 

[Effect of the Invention] As mentioned above, generating of a direct-current-offset 
electrical potential difference can control, and it is effective in the ability to be 
able to prevent degradation of the tone quality of a loudspeaker, without forming 
a mass capacitor in the input edge of a loudspeaker, since it constituted so that 
the reversal return signal which was in inverse proportion to the dc-component 
electrical potential difference concerned focusing on reference voltage might be 
outputted to an amplifier while extracting the dc-component electrical potential 
difference contained in the potential difference of the magnification signal 
detected by the detection means according to invention according to claim 1. 
[0022] Since according to invention according to claim 2 it constituted so that the 
value of the reversal return signal which an amendment means outputs might be 
adjusted, there is effectiveness which can make max depressor effect of a direct- 
current-offset electrical potential difference. 

[0023] Since according to invention according to claim 3 the detection means 
was constituted so that the operational amplifier for measurement might be used, 
it is effective in the potential difference of the magnification signal outputted from 
two BTL output terminals in the amplifier of the BTL method, respectively being 
correctly detectable. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the power amplification circuit for 
audios by the gestalt 1 of implementation of this invention. 
[Drawing 2] It is the wave form chart showing the wave of the output of the 
amplifier of low frequency power. 

[Drawing 3] It is the wave form chart showing the wave of the output of the 
amplifier of low frequency power. 

[Drawing 4] It is the wave form chart showing the wave of the output of the 
operational amplifier for measurement. 

[Drawing 5] It is the wave form chart showing the wave of the output of a Miller 
integrator. 

[Drawing 6] It is the property Fig. showing the output characteristics of a Miller 
integrator. 

[Drawing 7] It is the property Fig. showing the signal barrier property of a Miller 
integrator. 

[Drawing 8] It is the wave form chart showing the wave of the output of a Miller 
integrator. 

[Drawing 9] It is the wave form chart showing the wave of the output of the 



amplifier of low frequency power. 

[Drawing 10] It is the circuit diagram showing the conventional power 
amplification circuit for audios. 
[Description of Notations] 

12 A loudspeaker, 25 Amplifier (amplifier of the BTL method) of low frequency 
power, 25a, 25b The BTL output terminal, 26 The differential amplifier (detection 
means), 27 The operational amplifier for measurement, 29 A Miller integrator 
(amendment means), 40 Variable resistance (adjustment device). 
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[Drawing 3] 
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[Drawing 6] 
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A}£f25a, 2 5b*>^t-*12taj*-t4. 
iMtgfl^ f 3 = ( WW!- f -K^f Sfl^v b k ) x 
G+S^mJ±l, 2Vc c 

±Mt§fi^ f 4 = ( RKMsfi^ v b k - f ) x 

G+liU±l/2Vcc 

[0 0 14] ^OJ;?fcLTffi^«ftOfMfi£s2 5t0 
BTLtfi;W72 5a, 2 5 b^^Jt^t^-f 3 , f4 
J&iffi* § til, fc , X h 1 2 #igfifl-5t f 3 , f4K 

s^v^w^&ai^-rss^, ffi^m^omii^2 5^ 

of^A'77^KJ: OfMfSlf^-f 3 ^itiSiiiM; 
■y bmJ±^iJ#T"Xh-^ 1 2«tWtS. 



2 9a^«I^ffii3i4 0 £f£(f0^ 0 

[0015] liTF, #»<0»^£#*!iLoo, HfjiMtS 
§12 6,3 7H»3«2 9&V^fiK4 0 

^T(2, ffiJH^^^m*MH2 5^If«^77^^ 
#Jf L4imK , iMtSft^ f 3 , f 4 comMKhm 2 
ffiM^«7J^t§^2 5^)«^ 
V*#$> h k , ftfMfl^ f 3 , f 4 £ ftlfili 

^m&kmmim 1 4 ^fi^^-a-tt-f , wm*y 
■t -y hmi±^»f s . z\z:x\ M3 imw<7>m±. 
wwi f ffAJiztix^^mizts^x , mmim 
f 4 izcofrmifMrnm^tti, mmim f 3 tj±d 

ttiitf , ; co±i^«mt§fi^ii»pmj± i/2Vcct 

[ 0 0 1 6 3 ^LT, H3^-fj;3*[i^7-b'y h 

«i±3&^-r s t , ttiiffl^^r >r 2 7 am f 

3 i: «(ifi# f 4 ^«fi^^^tfi t , tifift-^ 
2 7 <7)iMtIf[J#(iffiffi 2 8 TlSSt-l) £ t h t>\ 

mmmm^2 6mmm^ryy'2im^xm^i 

Sfi#f 3 fctifift^-f 4««fiM^iEiit;^tiitT« 
feit^s^'.-. ; mi-?,, -fmmmm%'rmm'i~ 

0 , if** -y b 7-7 Srl^ttT fc , ftilffl^T 

77°2 7 k mmmm*%m-& c\kmm-tmmm> 

[0017] Z\V£ 0 \£LTWm*'<?>?21frt> 

mmm f 5 zti&t. ^ -n#\s\® 2 9 urn 
mm^f 5 izistti&mimmsv d c t 
kuz. mmm± 1 / 2 v c c * txmmm 
j±v d c izmmttimMmm^v bks \m mm* 

m^zmm ix , mmm f 5 t;#i it^^mji 

vdcJiffitstHC, @6t^t-J;5^#lto^ 
E^ff-^TRlK'JfMI^-Vbk^^t-S^ tt'L, it 

K4 0ti-5TRfelfiifi-f-Vb kOA#§ lllfi^l. 

(H8#ff3) „ 
[0018] ■ iSSDfir»<JlV d c # 0 i 0 /b§ ^ 
Els'lf }sfl^v b k =ESBS4>€J±v dcx^y« + 
»lffl/2Vcc 



(4) 
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Bimmm^vb k=-EiiR£*m.Ev d c ■ > « 

+SMEl/2Vc c 

[0019] ZtlizX. 0 , ^mWM4 0 tioT^I § 

b«E£?r*>iirr <r ptz imsmm^v b k ^ 

[0020] a±xw oiz^z ^nmcomm i 
£ «fc*Uf , IfiJffl^ryr 2 7?&^ai^i§ix^iM1ifi 
#f5 t#stii> n^^mjiv d c ^ttffi^s fc fc *> 

t . S¥€J± l/2VccJ tfrfrfc: LT IS»Sj£#*EEV 

d c izmtmbtiBLmmm^vb k ^ffi^m^^m 

^^t^l 2«A^MS(tl>-t^<. gafct7 
[0 0 2 1 ] 

mmmm sllvzo^ w^iiiiewo^Bjtj: 
yvz^-*<DX^mzm.nz>i\bt£<. ist*?* 

[0 0 22] lf*H2lEicO^^ i*Uf . ffiIE3W 

ffi^-tssiaisaifi^iiS: tat** j a «ij&u^ 

[0 0 23] !t*H3fEisO^HJ!t 



ftilffl^ryr^ffl^i, i 5 tlML^T\ btl 
[HM^^IM] 

[HI ] ^^B^SUftc?)^ 1 t i S*-t 4 ^ffl 
«jitSHI»2:^rilIKiaTS)-5 . 

[H2] ffiM^m^^±Mt§^K*^ff^^^ 

[03] fiM^m^cOlMtmtOffi^tO^Sr^-f^ 

[ 04 ] n-iiffl^r yrotii^o^S: s^«0 
[@5] s ^-f^HT 

[07 ] s y-mftmmm^mfffi&zvrrmm 
[08 ] s y-mftmm&xcomm^i-mmT 
[09] immmti^m&^ti^mm^tmm 



[010] flaw>*-f 

12 Xh"-*, 2 5 ffiJIMtt^fiM (BTL* 
a&tffflBft) . 2 5a, 2 5b BTLtfJ:*jSfff\ 2 6 

2 9 («E#S) . 4 0 «T^fiS 

( 



[02] 



[03] 



[0 1] 



[09] 
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fiiflEJflSB It) KTDS Lt S 9 . 
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KAA C3 3) *J:tf*S6AA (S 4) £**)S{S*JTH, 
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